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The 100 gallons of heavy oils produce 928 pounds of green oil,
and 186 pounds of anthracene cake, the latter giving 19 pounds
of anthracene and 168 pounds of residues and losses.
The transformation of the ten crude coal-tar products into the
"intermediates," is based on eleven processes, or
1.   Nitration:   This  process requires  that an  aromatic  com-
pound shall be treated with a mixture of nitric and sulphuric
acids, this treatment usually resulting in one,  and sometimes
two or three,  atoms of hydrogen being replaced by the nitro
group  NOg.   The factors  of  time,  temperatures,  and propor-
tion  of mixture  largely  effect the extent  and  nature  of this
reaction, and results,  besides the main  product,  in producing
a residual in the form of dilute sulphuric acid which can be
concentrated and used over again.
2.   Chlorination:  Chlorination is dependent upon the action of
dry chlorine gas, but this reaction is not so readily controlled as
is nitration, the end result often producing quite a variety of
substitution products which are very difficult to separate.    The
residual in this process consists in the recovery of approximately
one-half the chlorine used in the shape of hydrochloric acid.
3.   Sulphonation: This process is dependent upon the action of
fuming sulphuric acid, a large excess being usually employed;
while this reaction is usually more readily controlled, it often
results in the production of a variety of sulpho-acids which re-
quire separation, and uses for the discarded products is often
a problem.   The excess sulphuric acid is lost.
4.   Reduction:   Reduction   consists   of   substituting  hydrogen
for oxygen in the nitro-compounds, thus forming the correspond-
ing amido-bodies.    For instance, benzol is changed  into nitro-
benzol by nitration, this latter product  being then reduced to
amidobenzol, or aniline, by the reduction process.    The usual
reducing agents consist of iron borings and filings, in conjunc-
tion with sulphuric or acetic acid.
5.   Oxidation:   The usual reagents employed in this process
are chlorate or bichromate of potassium, lead peroxide, manga-
nese dioxide or a permanganate, in conjunction with sulphuric
or hydrochloric acid.    Useful residues in the shape of potassium
chloride, chrome alum, and several others usually result.
6.   Fusion:   The operation  of caustic  fusion is usually per-
formed  with  sulpho-acids,   resulting  in   replacing  the   sulpho-